To prepare the next generation of physicians, we must understand the environment in which they will practice. Teaching integratively involves co-creating that future health care system with medical students, their teachers, and their patients working together. This essay takes a look at what the health care system of the future might look like, how efforts in medical education are helping create the practitioner of the future, and how current models of practice are already evolving to reflect a view of the future. In addition, multiple references, Web sites, and other resources are listed to provide the reader with useful tools for education, practice, and research. Integrative medicine is the medicine of the future. We can help bring that future about by identifying educational needs and pressing public health issues, reliable scholarly resources, and creative solutions. This article is divided into three sections: (1) the future vision of health care, (2) co-creating the health care system of the future, and (3) recognizing elements of medical care of the future that are here now.
the rational use of complementary and alternative medicine (CAM) therapies; and an ecological view of health and healing. The multiplicity of cultures and views of healing are acknowledged and respected. Hospitals and other large institutions become decentralized as health care is taken into the community with churches, community centers, and schools serving more and more as foci of health care delivery. Healing communities and the systems of health care will have at least as much emphasis as the healing of individuals. Prevention and wellness promotion will become more important, will be reimbursed appropriately, and will be more systematically delivered by multidisciplinary teams of health care providers, educators, and laypeople.
Disease will shift from being seen as only pathology and will be recognized as an opportunity for growth and transformation. In this model, the patient's expectations, beliefs, and psychodynamics along with family and community will play a major role in the healing process, with health care providers increasingly taking the roles of guides and coaches in the healing journey.
Just as the individual and the community take a more central role in the healing process, so the political environment will shift from primarily federal to more state and local control over health care resources. Communities, which are in the best position to support their members, will encourage wellness through environmental, social, and educational transformation. They will provide readily available and appropriate access for those in need of health care.
Hospitals and insurance companies will become more accountable to communities and will reinvest their profits in community health in decentralized settings. Again, as Leland Kaiser states it, "the difference between abundance and scarcity is creativity." 1 In a cli-mate of squeezed and vanishing margins in health care, creativity is necessary to properly redistribute resources so that all may benefit from advances in both high-tech and high-touch medicine.
Medicine will continue to progress through developmental stages. We are now still focused on what physician author and sage Larry Dossey has called Era I medicine, 2 a view of health and healing that is primarily biomedical, mechanistic, physical, and reductionistic. This will change.
The impressive data on mind-body medicine, research in psychoneuroimmunology, and sociological and anthropological research about the roles of groups of people, populations, and cultural groups in healing will be translated into practice. This Era II medicine, in which the mind and body are seen as inextricably linked, will complement the rapid advances of biomedicine in such areas as genomics, proteomics, pharmacogenomics, nutrigenomics, nanotechnology, robotic surgery, and stem cell biology. Meditation, relaxation, advanced stress management techniques, and other safe and cost-effective methods will become part of a shared value system. They will be embraced as an alternative to drugs, mass entertainment, and self-indulgence as ways of attaining balance and personal peace. Such techniques as tai chi, yoga, imagery, self-hypnosis, and breath work will be commonly taught by health care providers and offered in accessible and cost-effective group classes as well as through individual instruction. Inner growth will be seen as being as important to health as outer change is. Both will be seen as essential to positive health and healing.
Beyond this, Dossey's Era III medicine will begin to emerge. In this developmental stage of humanity, spirituality, the transpersonal, and nonlocal will be increasingly recognized as the intrinsic to both reality and good health. Prayer, religious practices, the intuitive, and consciousness will be increasingly emphasized as pathways to not only inner personal healing but also the healing of others and our environment. The fear of bodily death, which has probably caused more suffering in mankind than purely physical disease, will be largely eliminated as Era III medicine gently teaches us about "eternity medicine." When the body is no longer seen as the totality of existence, medicine's role in prolongation of life and the fight against death will be reframed. The spring forward to soul consciousness and a unitary field theory in which we are all connected can offer solution to political and religious warfare, environmental disaster, and the belief in scarcity and lack that keeps many imprisoned in darkened and unhealthy lives.
Licensure in this new era will be competency based, and practitioners will be less constrained by their de-grees and titles as patients and public bodies increasingly demand results-oriented care. Health care will include open access for patients to their own records as electronic integration improves information sharing while protecting privacy. Patients can help select their own therapies in collaboration with their health care providers based on the most recently available data, such as the programs UptoDate 3 and the Natural Medicines Comprehensive Database. 4 In this collaborative model, the seasoned clinical expert will use both his or her individual experience and broad clinical experience to temper patient enthusiasm for the latest treatment discussing preferences and options in an open forum. Many consultations will take place in the electronic milieu, with video conferencing and telemedicine being delivered into the home and decentralized sites. Reimbursement and licensure models will support the natural efficiency and environmental soundness of such delivery. To quote Kaiser again, "Health will be viewed as an outcome behavior which only manifests when everything else in society is working well." 1 Thus, a holistic and ecological view of health and healing within society is necessary.
Design of the healing habitat will be conscious in order to create a pleasurable healing environment in which aesthetics play as important a role as functionality. Sterile and impersonal emergency rooms, hospital rooms, and clinics will become snug, comforting places where personal preferences in art, music, aroma, and color can be experienced dynamically. Electronic technology has already demonstrated this to be possible in futuristic homes such as that designed by Bill Gates. As costs decrease, the same kind of scalability that allows most of us to have personal computers will allow such innovations in the redesign of health care settings. Virtual hospitals and clinics will allow widespread access to the best of health care technology, even in rural areas, among the underserved, and in the Third World. Handheld computers will allow instant access to personal health records and the latest in medical research on both conventional and alternative methods and treatments.
Patients will participate in self-conscious design of their own ideals of wellness and robust health. Personal and culturally determined preferences will be balanced with evidence-based and epidemiological data in the personalized lifestyle and health development and maintenance plan. This will take place across the life span with mentoring and individualized learning plans starting as part of early childhood development and continuing through the aging process to prolongevity centers specializing in creative aging.
Nurses, dieticians, psychotherapists, yoga and Pilates instructors, herbalists, homeopaths, naturo-paths, massage therapists, and other body workers will take increasingly important and central roles in the health care consultation and treatment process. Collaboration will be increasingly necessary as experts from various fields contribute to the health care of persons and communities. Malpractice and adversarial litigation will also be replaced by a "win-win" process of mediation and reconciliation, with a view of the greatest good for all. Legal consultants, ombudsmen, patient advocates, health care executives, and insurance company representatives will serve on teams and collaborate to reduce health care costs, to reduce adversarial and costly malpractice and defensive medicine practices, and to optimize the interdisciplinary relations of outcome-based teams of caring health professionals.
How Will We Get There?
While I could go into further detail imagineering the future, my next question is, How do we prepare the next generation of health care practitioners to function in this environment and to be co-creators in this transformation? I will provide examples of education programs at my institution and others, which are fostering the attitudes, skills, knowledge, and competencies needed for such a new world of health care.
Competencies needed by health care practitioners of the future need to be defined by the kind of future in which they will practice. Integrative medicine is an ideal foundation on which to base the future of health care. Combining the best evidence from both conventional and alternative practices, this holistic worldview that sees people as complete in mind, body, and spirit offers the most comprehensive and suitable method of providing health care. Lifestyle, culture, religious and health care beliefs, noninvasive and cost-effective treatments, and interdisciplinary, team-based care are all part of this model. Clearly, with the rapid pace of information dissemination, new knowledge, and techniques in both conventional and alternative medicine, critical thinking skills are essential to create an informed intermediary between the patient and glut of information and misinformation now available. Current curricula already imbed such skills into course work for medical and nursing students.
Lifelong learning skills are equally important as both the information presented in medical schools and other health care curricula and the context in which it is delivered become outdated or even obsolete. Flexibility of thinking and behavior and maintaining a robust self-directed learning program are key for providers of the future. These likewise must be role modeled and taught in medical school.
Certainly, a knowledge base in the domain of integrative medicine is essential to provide a solid foundation on which to scaffold future learning and practice.
Let us look at some ways in which these are provided in current curricula.
Clinical decision making is a foundational course in the first year of our medical school, the University of Texas Medical Branch. We introduce this by having three faculty members (Dr Steve Lieberman, associate dean for education; Julie Trumble, MLS, library services expert; and myself) act out a comedy skit demonstrating how to identify learning issues and resources to address them. As an example, a muscle-bound but very jittery patient presents to the physician with complaints of nervousness and shaking. The assessment reveals that he is on Andro-Heat, a product with ephedrine, androstenedione, and other chemicals designed to help his bodybuilding. A librarian searches a filtered database, Natural Medicines Comprehensive Database, 5 in the classroom, projecting her search onto the screen. This helps the students recognize the importance of taking a good medication history and of considering over-the-counter products in their differential diagnosis and how to find reliable information about these products.
Students participate in shared learning activities in small groups, which meet several times weekly and take the place of much of the traditional lecture format. They are encouraged to solve problems as a group and with the guidance of their facilitators, identifying reliable resources to do so. Imbedded in several of their problem-based learning group case studies are cases that incorporate acupuncture for tennis elbow, massage and chiropractic for low-back pain, and antioxidants for cardiovascular disease. They are required to search the peer-reviewed literature to assess the value of these alternative therapies, learning both content and critical thinking.
Our nursing and medical students meet in both large lecture groups and in small groups to learn to address issues related to spirituality and clinical care. We recently had Dr Larry Dossey address the first-year medical school class and junior nursing students in a thought-provoking and paradigm-busting review of research on prayer, consciousness, and distant healing. Students address cases designed to stimulate discussion about the moral, ethical, and cultural concerns that arise in the clinical setting related to issues of religion and spirituality.
Standardized patient "families" are scripted and trained to be interviewed in front of the student class to role model how to address complex and existential issues such as the death of a child due to trisomy 13 in a young Hispanic family. In this scenario, a holistic pediatrician and nurse and a Hispanic Catholic priest interview the family and provide comfort in the face of inexplicable loss. This is followed by a discussion by a panel that includes a nurse, physician, and bioethicist on their perspectives on dealing with such problems.
Students are also provided with an online syllabus and resources to discover the literature and references needed to understand the perspective of different cultural and religious groups in the health care context.
A course in gastroenterology and nutrition contains a popular lecture on fad diets and evidence for nutritional supplements in healthy nutrition.
A Web-based case on the treatment of chronic lowback pain provides students with a structure to learn the proper physical exam of the back in their small groups by examining a standardized patient. This same patient story is in the Web case, and large group sessions include a multidisciplinary team including a physical therapist, family physician, orthopedist, pain clinic director, as well as a chiropractor, massage therapist, acupuncturist, and mind-body expert. Demonstrations of these techniques provide students with a real-life view of how such therapies take place.
Readings in the clinical clerkships from a required text offer segments on CAM as part of the approach to common problems in primary care. Students are then tested on this material in both Web-based cases and clinical performance exams.
Fourth-year students participate in an elective in alternative and integrative medicine in which they have seminars, a journal club, and visits to alternative practitioners. They also develop their own self-care plan, do journaling, and participate in reflective and relaxing experiential learning. Selectives are now being implemented in which students may spend a month with a doctor that practices holistically or write a research paper on the basic science behind a CAM approach. A humanities selective allows students to explore the rich diversity of humanistic issues and legal, ethical, and cultural aspects of integrative medicine.
Residents and faculty received presentations on rounds, grand rounds, lectures, ambulatory clinic report, and so forth that address the principles of integrative medicine while introducing tools for practice and resources for patient care.
Students and housestaff are continuously trained for the future by being exposed to the latest in informatics through computer order entry, handheld computers with reference databases, electronic medical records, and access to clinical and educational material online. These curricular innovations are archived and viewable at http://cam.utmb.edu/curriculum. asp. 6 Many other schools across the country have implemented curricula that I have documented over the past 3 years in a series called "Progress Notes: Advances in CAM Education" in the peer-reviewed journal Alternative Therapies in Health and Medicine (http://cam.utmb.edu). 6 Some examples of their work are educational online modules from the University of Minnesota, which give an overview of CAM; a botanical medicine module; a review of traditional Chinese medicine; and a study of spirituality in medicine. Oregon Health Sciences University holds combined learning programs for their medical students with the local Oriental Medical College and the local naturopathic college. The University of Washington's School of Nursing has a summer CAM to help faculty members integrate CAM content into their curricula and courses. The University of Washington Medical School fosters joint educational and research projects with Bastyr University, a naturopathic school. The University of Michigan has included research in energy medicine such as qi gong and reiki in their cardiovascular surgery division and holds regular seminars on CAM research for faculty and students. Georgetown University sends faculty to train in mind-body skills and offers popular mind-body and stress-reduction courses led by these faculty members. Their goal is to create a different kind of health care practitioner of the future through such experiential learning. However, they also imbed CAM lectures and content within the basic science courses during medical school.
Several medical schools such as Duke, Harvard, University of California at San Diego/Scripps, Stanford, the University of Arizona, and others are operating model integrative medicine clinics for patient care, education, and research.
Twenty-seven medical schools are members of the Consortium of Academic Health Centers for Integrative Medicine. 7 These schools, all with active programs in at least 2 areas of education, research, or clinical care in integrative medicine, have joined forces to help affect medical school curriculum, research efforts, and clinical delivery of integrative medicine on a broader scale.
They have cooperated in developing a manuscript on competencies in integrative medicine. 8 Also in distribution is a syllabus and CD of exemplars in integrative medicine education 7 to the deans of all 125 US medical schools as well as to osteopathic schools. These allow these deans to see what kinds of curricular developments have already taken place, many of them with the support of the R25 educational enhancement grants through the National Institutes of Health's National Center for Complementary and Alternative Medicine. Efforts are under way to include integrative medicine competencies at the national curriculum policy level and on specialty shelf exams and licensure exams such as United States Medical Licensing Examination.
One can see that broad and heterogeneous efforts are under way to develop some core curriculum in integrative medicine approaches. Much of this overlaps required competencies in professionalism, medical knowledge, patient care, communication skills, practice-based learning, and systems-based approaches now required in medical schools and residencies.
Especially relevant is student learning in the medical humanities, in promoting empathy and compassion, in cultural competence, and in patient communication.
The 3 core areas of need (fostering critical thinking skills, promoting lifelong learning, and acquiring content knowledge in CAM and integrative medicine) are increasingly accepted by deans and course committees as part of preparing the health care provider of the future. With more than 90 medical schools now offering course work in alternative and integrative medicine and the creation of the highly visible Consortium of Academic Health Centers for Integrative Medicine, we are witnessing a gradual sea change in the practice and teaching of medicine. This will serve our future students well in the new vision of the new medicine of the future.
How Will We Know We Have Arrived?
Finally, how will we know we have arrived? To answer that question, I will demonstrate some examples of change in contemporary practice that seek to achieve this broad vision of the future of health care.
Several textbooks explore the intersecting domain of conventional and alternative medicine known as integrative medicine. Among the best of these is David Rakel's text Integrative Medicine, 9 which provides a broad and in-depth view of the approach to common medical problems using all available therapies from conventional medicine to the CAM domains of biological therapies, manipulative methods, mind-body treatments, alternative medical systems, and bioenergetic methods.
Edzard Ernst provides substantial debunking of many alternative therapies in his book Desktop Guide to Complementary and Alternative Medicine: An Evidence-Based Approach. 10 Using rigorous systematic review and meta-analysis data, he critically examines the state of the current literature for many therapies and conditions. While many therapies do not meet the criteria to be included in conventional standard of care, his work shows promising directions for many. While often overstating risks and understating benefits, he none-theless provides a helpful frame of reference for those new to this field.
My own book, Integrative Health Care: Complementary and Alternative Therapies for the Whole Person, 11 provides the interested professional as well as the lay reader with a comprehensive introduction to the principles and practice of integrative medicine and has many useful references, resources, case studies, and tables.
The American Botanical Council's newest publication, The ABC Clinical Guide to Herbs, 12 is a treasure trove of herbal literature covering the 27 most common herbs, the supporting literature, clinical indications, mechanisms of action, interactions, and quick summaries for both patients and clinicians, with continuing medical education credits available from the Texas Medical Association.
The evolution of the medical literature is perhaps the most impressive indicator that the future of medicine is dawning in our own era. Many prominent peerreviewed medical publications such as American Family Physician, Annals of Internal Medicine, Journal of the American Medical Association, Southern Medical Journal, Family Medicine, and many others now regularly include reports of trials, reviews, and other reports on complementary and integrative topics.
The useful handbook Clinical Evidence, published by the British Medical Group biannually, offers an example of a truly integrative approach. 13 In what I consider a very evenhanded manner, the authors include complementary and integrative therapies in their assessments of optimal treatments for many conditions. They provide no special section for these approaches but simply include them in their summaries along with conventional therapies. For example, under the section for benign prostatic hyperplasia, saw palmetto, β-sitosterol (a plant sterol), and rye pollen extract are listed alongside conventional surgical and medical therapies and classified, respectively, as having proven effectiveness, being probably effective, or having uncertain effectiveness. Likewise, the sections on acute and chronic low-back pain, acupuncture, massage, and chiropractic level of evidence are characterized and classified along with standard treatments. Although I do not always agree with their conclusions on a case-by-case, patient-by-patient basis, the authors' review of the literature and epidemiological data is very sound and a good example of how critical thinking in the future will naturally involve integrative approaches.
Another database called Info-Retriever 14 likewise summarizes the best evidence for many conditions including systematic reviews, meta-analyses, and practice guidelines. It also includes relevant alternative therapies for conditions in which there are well-done clinical trials and summarizes the role of these therapies in the treatment of disease.
I have mentioned the Natural Medicines Comprehensive Database 4 already. This is a highly useful reference available in book form, via personal digital assistant, and online. Updated daily, it provides reliable information for the provider and patient on herbs, supplements, and over-the-counter products including interactions, indications, and level of evidence for use. Another database we use in our clinic is Healthnotes Online, 15 which provides useful drug-herb and drug-supplement interactions and an extensive list of medical conditions with an integrative approach described with an emphasis on natural products as adjuncts to care. See the appendix for a list of additional resources.
There are a number of specialty journals available in this area. The best known is Alternative Therapies in Health and Medicine, 16 currently undergoing a major change in editorial team and management. Its continued role as the leading peer-reviewed journal in this area is doubtful at this point. The Journal of Complementary and Alternative Medicine, 17 Andrew Weil's Self Healing newsletter, 18 Alternative Medicine Alert, 19 Focus on Alternative and Complementary Therapies, 20 Complementary Health Practice Review, 21 and others provide the practitioner with summaries of recent research. An excellent new entry into the field is Integrative Cancer Therapies, edited by Dr Keith Block. 22 In this journal, the future of health care is modeled very well. Each issue has a variety of excellent articles related to cancer care, including an Integrative Tumor Board. In the most recent issue, the tumor board reviewed a patient case of metatstatic renal cell carcinoma. What makes this format so visionary and exciting is the true interdisciplinary approach taken. It starts with a standard medical history that is enhanced by detailed nutritional, exercise, environmental, sleep, stress, and lifestyle sections. Discussions are then given by medical oncologists, a naturopathic physician, a psychooncologist, and finally an integrative medicine physician's overview. Previous issues have included discussions by nutritionists, pharmacists, physical therapists, and exercise physiologists. This model of integrative case discussion is a provocative, innovative, and integrative approach, well-suited to future educational settings.
The Block Center for Integrative Cancer Care, located near Chicago, is a private medical clinic that emphasizes integrative treatment of cancer patients. Individualized counseling based on laboratory testing of nutritional and immunological variables, as well as tumor tissue testing, is used to develop a tailored lifestyle modification and supplementation program. An outpatient chemotherapy unit provides areas for exer-cise equipment, yoga or qi gong classes, cooking classes, support groups, massage, and other body work adjacent to treatment rooms. Innovative chemotherapy delivery systems such as chrono-chemotherapy and other strategies to improve treatment tolerance are implemented in this unit.
Another example of an integrative practice model is the Continuum Center for Health and Healing in New York City. 23, 25 Using conscious design, this center's physician leaders converted a second-story Manhattan loft area into a feng shui-based healing environment. The entry way has a soft, fluid feeling with a water effect, indirect lighting, and fabric design on the ceiling. A patient library and living room-like area replace the usual waiting room. Space is provided for research along with computers, books, and other references. A lovely child play area adds a nice touch. The clinicians are an array of practitioners who relocated successful practices into this site. They include a pediatrician, psychiatrist, family physician, internist, homeopath, acupuncturist, nurse practitioners, and a gynecologist, all of whom work together in a team context to provide the widest range of integrative options to patients. Many team members provide more than one modality of alternative therapy. They also teach medical students, residents, and fellows the principles and practice of integrative medicine.
Another exemplar site is the Scripps Integrative Medicine Clinic in La Jolla. 24 Using a high-tech/hightouch model, the clinic director, Dr Mimi Guarneri, a cardiologist, offers patients a range of providers from massage to acupuncture to nutrition. The clinic offers a multitude of courses on mind-body, yoga, tai chi, healthy cooking, and other holistic practices. The facility is also installing a state-of-the-art, $3 million radiological unit to provide noninvasive imaging of cardiac and other conditions. The revenue from this technology will help cover the costs of maintaining and practicing the slower paced, less highly reimbursed high-touch medicine.
Conclusion
So we might say that the future is now, yet we have a long way to go. Health care providers must take a lead role in the transformation of medicine from its current state to one that better serves our patients and communities. I believe that integrative medicine is one of the powerful options we have in our hands to effect such a transformation in teaching, in practice, and in the change of our health care system.
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